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Centrifugal separator with annular discs in the inlet chamber 

The present invention concerns a centrifugal separator 
comprising a rotor, which is supported by a driving shaft 
and forms a separation chamber and a centrally located 
inlet chamber, the latter communicating with the 
5 separation chamber through channels distributed around 
the rotational axis and being delimited by a dividing 
wall at one of its axial ends. The centrifugal separator 
also comprises an inlet tube haying an inlet channel 
extending axially through the dividing wall and opening 
in the inlet chamber at said one of its axial ends, a 
stack of annular acceleration discs coaxial with the 
rotor, the discs being rotatable with the rotor and 
arranged at an axial distance from each other in the 
inlet chamber between the opening of the inlet channel 
15 and the second axial end of the inlet chamber to bring a 
supplied liquid during operation to rotate with the rotor 
and form a rotating liquid body in the inlet chamber. In 
the centrifugal separator there is arranged an evacuating 
channel, which connects a central part of the inlet 
20 chamber to a space outside the same. 

A problem in connection with centrifugal separators of 
this kind is to bring the liquid supplied through the 
inlet tube to rotate with the rotor without a dispersed 
25 phase of the liquid being splitted by the shearing forces 
acting on the same, which makes the following separation 
of this phase out of the. liquid more difficult. An 
efficient and gentle acceleration of the liquid is thus 
desired for obtainment of a maximum separation result in 
the centrifugal separator. A kind df acceleration and 
entrainment member of ten used is wings, which extend 
axially and radially and are supported by the rotor in 
the inlet chamber. However, these wings give rise to 
heavy strains on the supplied liquid in the form of 
shocks and shearing forces. If the inlet chamber is not 
filled during the operation all the way to the centre , 
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these wings cause, in addition , splashing of the incoming 
liquid , which means that air is mixed with the liquid. 

A proposed solution of the described problem is shown in 
5 the US patent specification 2,302,381. The centrifugal 

separator shown therein has a rotor, which inside itself 
forms a separation chamber and an inlet chamber, the 
latter communicating with the separation chamber. The 
liquid mixture of components, which are to be separated, 

10 is supplied to the inlet chamber centrally through an 

inlet channel in the vertical driving shaft of the rotor. 
Inside the inlet chamber there is arranged a stack of 
annular discs, which are rotatable with the rotor. The 
centre of the discs coincides with the rotational axis of 

15 the rotor. Centrally every disc has a circular opening, 
which openings together form a reception chamber for the 
supplied liquid mixture. Between themselves the discs 
form passages through which the liquid mixture is 
intended to flow radially outwards towards the separation 

20 chamber. 

In the centrifugal separator known from US 2,302,381 the 
inlet channel ends below the said reception chamber. The 
inlet channel has an opening directed axially towards the 

25 reception chamber, the flow through the opening being 
strongly restricted. Upon supply of liquid mixture 
through the inlet channel, hereby, a jet is created, 
which passes through the reception chamber and hits a 
deflection member. This deflection member rotates with 

30 the rotor and deflects the liquid mixture in the jet 
radially outwards towards the annular discs, between 
which the liquid mixture flows further on towards the 
separation chamber. 

35 In the passages between the discs the supplied liquid is 
brought to rotate with the rotor without being exposed to 
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as heavy strains as entraining members in the form of 
wings give rise to in the same circumstances. On the 
contrary, both the strong restriction of the flow at the 
opening of the inlet channel and the collision between 
the created jet and the conical deflection member result 
in a strong turbulence and splitting of the components of 
the liquid mixture, which in many cases makes it 
impossible to achieve a satisfactory separation result. 

In US 4,721,505 there is shown an inlet device in a 
centrifugal separator, in which the supplied liquid 
mixture is intended to be accelerated in passages between 
discs of the same kind as the discs according to US 
2,302,381. In this inlet device the liquid mixture is 
supplied through a supply member to a central reception 
chamber, which is formed by central openings in the 
annular discs. An evacuating channel is connected to one 
of the axial ends of the reception chamber. Between the 
opening of the supply member in the reception chamber and 
the connection thereto of the evacuating channel a number 
of the discs are located. At the opening of the supply 
member a liquid body is maintained during operation, 
which extends through at least some of the passages 
between the discs. The supply member is so designed that 
the liquid mixture supplied through the same forms a 
liquid phase, which is continuous with the liquid body. 

In the inlet device according to US 4,721,505 the supply 
member extends axially through the central openings of a 
number of the discs. This limits the possible extension 
of the discs radially inwards, which in turn limits the 
entraining capability of the discs. In order to 
compensate for this and achieve the same maximum capacity 
the number of discs has to be increased, which means that 
the axial extension of the disc stack increases 
correspondingly. Besides, if the siipply member is 
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stationary it is necessary that there is a gap between 
this and the discs rotating with the rotor,, which is big 
enough to prevent that the discs collide with the supply 
member when the rotor will oscillate. This means that the 
5 supply member has to be assembled with a very high degree 
of accuracy if the gap is not relatively big, which 
limits the radial extension of the discs further. 

The object of the present invention is to accomplish a 
10 centrifugal separator with an inlet device which 

efficiently and gently can entrain a supplied liquid 
mixture without the need of requiring large space in the 
centrifugal separator. 

15 This object is achieved according to the invention by 

providing the centrifugal separator initially described 
with a baffle, which extends from the rotational axis of 
the rotor radially outwards between the opening of the 
inlet chamber and the discs in a way such that it during 

20 operation will dip into the rotating liquid around the 

rotational axis, and which delimits a liquid filled inlet 
space, which is separated from the rest of the inlet 
chamber, and through which liquid during operation of the 
rotor will flow radially outwards into the liquid body. 

25 

The invention will be described in the following more 
closely with reference to the accompanying drawings, in 
which the figures 1-3 show different embodiments of a 
centrifugal separator according to the invention. 

30 

The centrifugal separator schematically shown in figure 1 
has a rotor body 1, which is supported by a driving shaft 
2. The rotor body forms inside itself a separation 
chamber 3. Centrally in the rotor there is arranged a 
35 wall element , which forms a dividing wall 4 and together 
with part of the rotor body delimits an inlet chamber 5. 
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The inlet chamber 5 communicates with the separation 
chamber 3 through channels 6, which are formed between 
the wall element and the rotor body 1. In the separation 
chamber 3 there as arranged a stack of frusto-conical 
5 separation discs 7, which divide the separation chamber 3 
in a number of interspaces, in which the main separation 
is taking place. Axially through the stack of separations 
discs 7 a number of passages 8 extend, which are formed 
by just above each other located holes in the discs. 

10 

From above in fig 1 a stationary inlet tube 9 with an 
internal inlet channel 10 extends axially through a 
central opening in the rotor body 1 into the rotor and 
further on through a central opening in the dividing wall 
15 4 into the inlet chamber 5, in which it opens at one 
axial end thereof. In the inlet chamber 5 there is 
arranged a stack of annular discs 11 , which are rotatable 
with the rotor, between the opening 12 of the inlet 
channel and the opposite end of the inlet chamber 5. The 
20 discs 11 are kept at a distance from each other by means 
of distance means , which are arranged on the discs. 
Hereby , a number of passages are formed between the 
discs 11. The stack formed by the discs 11 are fixedly 
joined to the rotor body 1 and/or the dividing wall. The 
25 object of the discs is to bring a supplied liquid during 
operation to rotate with the rotor and form a rotating 
liquid body in the inlet chamber 5. The discs 11 extend 
in a plan essentially perpendicular to the rotational 
axis of the rotor and their centre coincides with the 
30 rotational axis. 



The central part of the inlet chamber 5 communicates with 
the space outside the same through an evacuating channel 
13 in the form of a gap Between the stationary inlet tube 
9 and the edge of the central opening in the dividing 
wall 4. There is also a similar gap 14 between the 
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stationary inlet tube 9 and the edge surrounding the 
central opening in the rotor body 1. Hereby, the central 
part of the inlet chamber 5 also communicates with the 
space outside the rotor body 1. Between the opening 12 of 
5 the inlet channel and the discs 11 a baffle 15 extends 
from the rotational axis of the rotor radially outwards 
into the during operation rotating liquid body in the 
inlet chamber 5. The baffle 15 is in the embodiment shown 
in fig 1 stationary and fixedly joined with and supported 
10 by the stationary inlet tube 9. However, it is quite 

possible to fixedly connect the baffle 15 rotatable to 
the dividing wall and/or to the stack of the discs 11. 
The stationary inlet tube 9 is at its end in the inlet 
chamber 5 provided with an external annular flange 16. 
15 This flange 16 extends essentially parallel to the baffle 
15 out into the during operation rotating liquid body in 
the inlet chamber. The baffle 15 and the flange 16 
delimit thembetween an inlet space 17, which during 
operation is filled with supplied liquid, which flows 
20 from the inlet channel 10 radially outwards into the 

rotating liquid body. Centrally through the inlet tube 9 
and the baffle 15 an evacuating channel 18 extends, which 
connects the central, during operation gas filled, part 
of the inlet chamber 5 below the baffle 15 to the 
25 surrounding of the rotor. Through this evacutating 

channel gas, which during operation is located radially 
inside the rotating liquid body in this part of the inlet 
chamber 5, can flow out of the inlet chamber 5. 

30 In the inlet chamber 5 a number of radially extending 

wings 19 also can be arranged on the dividing wall 4 in 
the space between the flange 16 and the evaporating 
channel 13. Hereby it is guaranteed that the liquid, 
which is located during operation in this space, is 

35 entrained with the rotation of the rotor enough 

efficiently to maintain the free liquid surface of the 
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rotating liquid body in this space radially outside the 
evacuating channel 13 . 

The centrifugal separator schematically shown in fig 2 
5 differs from the centrifugal separator shown in fig 1 in 
that the inlet tube consists of the driving shaft 20- 
rotating with the rotor, which inside itself forms an 
inlet channel 21. The inlet channel 21 opens in an inlet 
chamber 22, which in the same manner as in fig 1 is 
10 delimited partly by the rotor body, partly by the wall 
element 23 . In this case the rotor body forms the 
dividing wall 24, through which the inlet channel extends 
into the inlet chamber 22. The inlet chamber communicates 
through a number of channels 25 with a separation chamber 
15 26, which is formed in the rotor and is provided with a 
stack of frusto-conical Separation discs 27. As in fig 1 
a number of annular acceleration discs 28 rotatable with 
the rotor are arranged centrally in the inlet chamber 22 
between the opening of the inlet channel 21 and the 
opposite end of the inlet chamber. These discs 28 are 
also kept at a distance .from each other by means of 
distance means, which ar^ arranged on the discs 28. The 
stack formed by these discs 28 is fixedly joined with the 
rotor body 1 and/or the dividing wall. Between these 
25 discs 28 and the opening of the inlet channel 21 there is 
arranged a baffle 29, which extends from the rotational 
axis of the rotor radially outwards into the during 
operation rotating liquid body in the inlet chamber 22. 
The baffle 29 is in this embodiment rotatable with the 
rotor and is preferably fixedly connected to the part of 
the rotor which forms the dividing wall 24. Together with 
the dividing wall 24 the baffle .29 forms an inlet space 
30, which during operation is filled with liquid, which 
flows from the inlet channel 21 radially outwards into 
35 the rotating liquid body. Centrally through the wall 

element 23 at its opposite end an evacuating channel 31 
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extends , which connects a central part of the inlet 
chamber 22 , which during operation is filled with a gas, 
to a gas filled space outside the inlet chamber 22. In 
this embodiment the channels 25 between the inlet chamber 
5 22 and the separation chamber 26 are connected to the 
inlet chamber 22 at the end of the same, at which the 
inlet channel 22 opens, i.e. on the same side of the 
entraining discs 28 as the opening of the inlet channel 
21. 

10 

The centrifugal separator schematically shown in fig 3 
has an inlet tube, which in the same manner as the inlet 
tube in the embodiment shown in fig 2 consists of the 
driving shaft 32 rotating with the rotor. This driving 

15 shaft 32 forms an inlet channel 33 too, which opens into 
the central inlet chamber 34. The inlet chamber 34, which 
is delimited partly by the rotor body 35, partly by the 
wall element 36, is surrounded by a separation chamber 33 
and communicates with it through channels 38. In the 

20 separation chamber 37 there is arranged a stack of 

frusto-conical separation discs 39. The dividing wall, 
which deli m its the inlet chamber 34, and through which 
the inlet channel 33 extends, is also in this embodiment 
formed by a part of the rotor body 35. The inlet channel 

25 33 opens ,into one axial end of the inlet chamber 34 and 

between this end and its opposite end there is arranged a 
stack of a number of annular discs 40 rotatable with the 
rotor provided with distance means to bring during 
operation a supplied liquid to rotate with the rotor and 

30 form a rotating liquid body in the inlet chamber 34. The 
stack of the discs 40 is as a suggestion fixedly 
connected to the rotor body but can also be fixedly 
connected to the wall element 36. The discs 40 extend 
essentially in a plan perpendicular to the rotational 

35 axis of the rotor and the centre of them coincides with 

the rotational axis. Between the discs 40 and the opening 
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of the inlet channel 33 there Is arranged a baffle 41, 
which is fixedly connected to the rotor body 35, together 
with which it forms an inlet space 42. In this embodiment 
the discs 40 have a central hole, the diameter of which 
5 decreases with the distance from the baffle 41. Centrally 
through the wall element 36 at the opposite end of the 
inlet chamber 34 there is an evacuating channel 43, which 
connects central spaces of the rotor, which during 
operation are filled with gas, to each other. 

10 

In this embodiment the channels 38, which connect the 
inlet chamber 34 to the ^separation chamber 37, are 
connected to the inlet chamber 34 radially outside the 
discs 40, at the end of the disc stack , which is turned 
15 from the inlet channel. 

The centrifugal separator shown in fig 1 functions in the 
following manner. 

20 While the rotor is rotating the liquid mixture 

components, which are to be separated, is supplied 
through the inlet channel 10 and the inlet space 17 to 
the inlet chamber 5. In the inlet chamber the liquid 
passes in thin layers between the entraining discs 11 , 

25 which brings the liquid to rotate and form a rotating 

liquid body in the inlet chamber with a radially inwards 
directed free liquid surface. The inlet space 17 is then 
filled, whereby the liquid flowing, through the inlet 
channel 10 and the inlet space 17 forms a continuous 

30 liquid phase with a liquid body rotating in the inlet 

chamber 5. To guarantee when the supply flow of liquid is 
high that the free liquid surface of the part of the 
rotating liquid body, which is located above the inlet 
space 17, does not move radially inwards further 

35 than to the radially innermost edge of the dividing wall 
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4, the liquid in this part of the inlet chamber is also 
entrained by a number of radially wings 19. 

The liquid mixture flows from the inlet chamber 5 through 
5 the channel 6 and further up through the passages 8. From 
the passages 8 the mixture is distributed out into the 
different interspaces between the separation discs 7 
where the main separation is taking place. 

10 During the separation in these interspaces a specific 
heavier component is separated from a specific lighter 
component influenced by the centrifugal force. The 
specific lighter component then flows radially inwards 
between the discs and further towards a central outlet, 

15 which in the figure is shown in the form of a overflow 
outlet. The specific heavier component flows radially 
outwards in the interspace and is accumulated in the 
radially outermost part of the separation chamber 3. 

20 The centrifugal separators shown in figs 2 and 3 also 
function in a corresponding manner. 

At a certain inlet flow of the liquid mixture to the 
centrifugal separators shown in the figures the free 

25 liquid surface of the rotating liquid body in the inlet 
chamber 5 takes the positions , which are illustrated by 
the continuous lines and small triangles in the figures. 
If the inlet flow of the mixture increases the liquid 
surface will be displaced radially in a way such that the 

30 liquid flows in more and more interspaces between the 

entraining discs. In the embodiment shown in fig 3 bigger 
and bigger entraining discs will, in addition, be active 
when the supply of the mixture increases, whereby a great 
need of entrainment can be satisfied. 
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By designing a centrifugal separator in this manner with 
an inlet device, which efficiently and gently entrains 
the supplied mixture without demanding a large space in 
the centrifugal separator,, a space in the same is made 
5 free, which, for instance, can be used for an outlet 
device, such as a paring device. 
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Claims 

1 . Centrifugal separator having 

5 - a rotor , which is supported by a driving shaft (2, 20, 
32) and forms a separation chamber (3, 26 , 37) and a 
centrally located inlet chamber (5, 22, 34), the latter 
communicating with the separation chamber (3, 26, 37) 
through channels (6, 25, 38) distributed around the 
10 rotational axis and being delimited by a dividing wall at 
one of its axial ends, 

- an inlet tube (9, 20, 32) having an inlet channel (10, 

21, 33) extending axially through the dividing wall (4, 
15 24, 35) and opening in the inlet chamber (5, 22, 34) at 

said one of its axial ends, 

- a stack of annular acceleration discs (11, 28, 40), 
coaxial with the rotor, the discs being rotatable with 

20 the rotor and arranged at an axial distance from each 
other in the inlet chamber (5, 22 , 34) between the 
opening of the inlet channel (10, 21, 33) and the second 
axial end of the inlet chamber (5, 22, 34) to bring a 
supplied liquid during operation to rotate with the rotor 

25 and form a rotating liquid body in the inlet chamber (5, 

22, 34), and 

- an evacuating channel (13, 18, 31, 43), which connects 
a central part of the inlet chamber to a space outside 

30 the same, 

characterized in 

a baffle (15, 29, 41) which extends from the rotational 
35 axis of the rotor radially outwards between the opening 
of the inlet channel (10, 21, 33) and the discs (11, 28, 
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40) in a way such that it during operation will dip into 
the rotating liquid body around the rotational axis, and 
which delimits an inlet space (17, 30, 42), which is 
separated from the rest of the inlet chamber, and through 
5 which liquid during operation of the rotor will flow from 
the inlet channel (10, 21, 33) radially outwards into the 
liquid body. 

2. Centrifugal separator according to claim 1, c h a - 
10 racterized in that the baffle extends radially 

outwards to a level outside the radial inner edges of at 
least some of the discs. 

3. Centrifugal separator according to claim 1 or 2, 

15 characterized in that the inlet tube (9) 
is stationary and extends axially through a central 
opening in the dividing wall. 



20 



4. Centrifugal separator according to claim 3, 
characterized in that a Circular flange 
(16) is arranged on the outside of the inlet tube (9), 
the flange extending during operation radially outwards 
into the rotating liquid body around the rotational axis 
and forming together with the baffle (15) said inlet 

25 space (17). 

5. Centrifugal separator according to claim 1 or 2, 
characterized in that the inlet tube (20, 
32) is rotatable with the rotor and connected to the 

30 dividing wall (24, 35). 

6. Centrifugal separator according to claim 5, 
characterized in that the inlet tube 
consists of the driving shaft (20, 32). 
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7. Ceivtrifugal separator according to any of the 
preceding claims, characterized in that 
said baffle (15, 29, 41) is fixedly joined to the rotor. 

5 8. Centrifugal separator according to any of the claims 
1-4, characterized in that said baffle 
(15) is fixedly joined to the inlet tube (9). 
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